Abstract
Introduction

56
During a self-paced, high-intensity cycling time-trial (e.g., 4-km cycling TT), the 57 exercise intensity must be strictly regulated to avoid an exacerbated early accumulation of It is interesting to note that acetaminophen has been combined with caffeine for 75 therapeutic purpose [20, 21] , but the effect of co-ingestion of acetaminophen and caffeine on 76 exercise performance has not been investigated. The precise mechanism by which caffeine 77 assists acetaminophen in reduction of pain is not fully known, but caffeine might act as an Therefore, the aim of the present study was to investigate the effect of isolated and 88 combined ingestion of acetaminophen and caffeine on performance during a 4-km cycling TT.
89
We hypothesized that exercise performance might improve to a larger extent when 90 acetaminophen and caffeine are combined, when compared to acetaminophen or caffeine alone.
92
Materials and Methods
93
Participants
94
Eleven men (age: 24.5 ± 6.9 years, body mass: 74.8 ± 6.5 kg, height: 176.4 ± 7.7 cm, V
95
O 2 max 39.0 ± 6.5 ml·kg -1 .min -1 ), who were accustomed to cycling recreationally, were 96 recruited. Participants were free of acute/chronic pain and were not using acetaminophen or any 
121
The substances were encapsulated in capsules of the same colour and shape (Pharmapele ® ,
122
Recife, PE, Brazil). Experimental trials were performed in a randomized, counterbalanced and 123 double-blind manner. A 7-day period between the four experimental trials was adopted for 
Incremental test
135
After a 5-min warm-up at 50 W, PO was increased 25 W every minute until exhaustion.
136
Participants were required to maintain cadence at 70 rpm throughout the test. Oxygen 137 consumption ( O 2 ), dioxide carbon production ( CO 2 ), and ventilation ( E) were measured
breath-by-breath during the test through an automatic gas exchange analyser (Cortex,
139
Metalyzer ® 3B, Leipzig, Germany). The calibration of the equipment was performed according 140 to the manufacturer's recommendations using gases of known concentration (12% O 2 and 5%
141
CO 2 ) and a 3-L syringe for the volume. Heart rate (HR) was measured via an HR transmitter 142 coupled to the gas analyser (Polar ® , T 31/34, Kempele, Finland). ACTCAF and rested for 45 min (Fig 1) . Then, participants were questioned about which 163 substances they thought they had ingested, and then performed a 5-min warm-up at 50% of 
Data analyses
177
The raw EMG signal was filtered with a fourth-order Butterworth band-pass filter with 178 cut-off frequencies set at 10 and 400 Hz. Signal was full-wave rectified and root mean square There was a main effect of condition (P = 0.022) and distance (P = 0.008), but not 214 condition x distance interaction (P = 0.795) for PO (Fig 3A) . The PO was higher throughout at the beginning and end of the-trial, compared to the middle of the trial (P = 0.012 and P = 218 0.049, respectively). There was only a main effect of distance for RMS (P = 0.027, Fig 3B) , V
219
O 2 (P = 0.001, Fig 3C) , RPE (P = 0.001, Fig 3D) , and pain perception (P = 0.001, Fig 3E) , improving exercise performance, when compared to placebo and acetaminophen alone.
231
However, this effect is lacking when caffeine is combined with acetaminophen. Acetaminophen 232 alone had no effect on exercise performance. suggest that caffeine has a greater ergogenic potential than acetaminophen, at least during a 259 high-intensity cycling TT as used in the present study. 
Conclusion
309
In conclusion, acute caffeine ingestion but not acetaminophen increases cycling power 
501
Data are shown as mean ± SD. *Significantly faster than PLA and ACT (P < 0.05). higher than previous one (P < 0.05).
